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Regreening Yosemite. SCA's Conservation Career Development program includes projects like revegeta-
tion ofparks.
and Wildlife Service, among others. Foun-
dations, corporations, and other support-
ing organizations provide additional fund-
ing.
In addition to the high school and
resource assistant programs, SCA sponsors
a program dedicated to bringing cultural
diversity to the conservation workforce.
The Conservation Career Development
Program (CCDP), funded by a grant from
the National Fish and Wildlife Foun-
dation, seeks to broaden the conservation
arena by involving people within the con-
text of their own cultures. According to
Cameron Bayne, a CCDP High School
Component Supervisor, "Our environ-
ment is diverse, and those who care for it
should be as diverse."
Butadiene and Styrene Risks
Workers in plants that manufacture syn-
thetic rubber and reinforced plastics are
being exposed to levels of butadiene and
styrene gases thousands of times greater
than the general population, possibly cor-
relating to greater risk ofcancers and other
occupational health hazards.
Such was the evidence presented at an
international symposium on "Health Haz-
ards of Butadiene and Styrene" held in
Finland in April. More than 160 scientists
from 17 countries attended the sympo-
sium, organized by the Finnish Institute of
Occupational Health and the International
Agency for Research on Cancer.
The United States currently produces
approximately 3 billion pounds a year of
butadiene, mainly for the production of
synthetic rubber, and 9 billion pounds a
year ofstyrene, used in plastics and prod-
ucts such as Styrofoam. Though thegeneral
population may be exposed to these gases
in the air, cigarette smoke, water, or foods,
the major concern of the symposium was
for workers in these industries whose expo-
sures farexceedenvironmental levels.
Current occupational exposure to buta-
diene in the United States is generally less
than 10 parts per million (ppm), with mea-
sured excursions as high as 374 ppm, com-
pared to urban air concentrations of 1-10
parts per billion (ppb). Although OSHA
has proposed lowering the permissible
occupational exposure level to 2 ppm, this
proposal has not been implemented, and
the level remains at 1000 ppm. Cancer risk
estimates for workers exposed to the pro-
posed 2 ppm standard range from 0.2 per
10,000 workers to 600 per 10,000 workers,
depending on the typeoftumor.
Average exposures to styrene in poly-
styrene manufacturing plants are less than 5
ppm. In the reinforced plastics industry,
average concentrations are 45 ppm, though
peak concentrations may reach hundreds of
parts per million.
Health risks to animals and humans
from exposure to butadiene and styrene,
including genetic damage and cancer, were
presented at the symposium. Epoxide inter-
mediates ofbutadiene were shown to cause
gene mutations at both the hprtand tkloci
in human lymphoblastoid cells and at the
hprt locus in mouse splenic lymphocytes.
Increases in chromosomal damage in hu-
man lymphocytes were reported in a num-
ber of studies ofworkers exposed to sty-
rene; however, the dose-response relation-
ships are not clear.
Lung tumors have been induced in
mice at the lowest concentration ofbutadi-
ene (6.25 ppm) ever used in a long-term
study. Gene mutations in the p53 tumor-
suppressor gene, analogous to those found
in a wide variety of human cancers, were
characterized in both lung and mammary
gland tumors in mice. Although no ade-
quate inhalation studies have been report-
ed for styrene, gavage exposure to styrene
oxide, a metabolite ofstyrene biotransfor-
mation, caused forestomach tumors in rats
and mice.
Epidemiology studies reveal associa-
tions between occupational exposure to
butadiene and deaths due to leukemias. A
case-control study ofleukemias in plants
that manufacture styrene and butadiene
rubber showed a seven- to ninefold in-
crease in risk for workers exposed to buta-
diene, although some believe the risk is
actually much lower or nonexistent.
Though no such association was shown
for styrene, small increased risks of leu-
kemias and lymphomas were reported in
workers exposed to styrene in the rein-
forced plastics industry.
Development of physiologically based
pharmacokinetic models of the uptake,
tissue distribution, and metabolism of
styrene and butadiene in the rat, mouse,
and human was presented at the sympo-
sium. Differences in internal doses of
mutagenic epoxides in rats and mice are
too small to account for the different car-
cinogenic effects of butadiene in these
species. Discussions also highlighted the
need for more information on metabolism
of these chemicals in organs other than
the liver and lung. There appear to be two
groups among the human population
with different levels of sensitivity to the
genotoxic effects of these chemicals.
More research is needed on the metabolic
variability ofhumans, particularly in sus-
ceptible populations. New markers of
exposure for butadiene and styrene were
also presented at the conference, which
scientists hope may be useful for human
biomonitoring and provide some of the
much needed information to evaluate
human risks from exposure to these two
chemicals.
Kids at Risk
Children may be at increased risk for
effects of pesticides, a National Academy
ofSciences report concluded in July. The
report cited deficiencies in the way the
government calculates safe levels ofpesti-
cides on foods and its regulation ofpesti-
cides.
The NAS report, Pesticides in the Diets
ofInfantsandChildren, states that children
might be highly sensitive to pesticides on
food and that they consume 60 times more
fruit than adults, leading tO higher doses of
pesticides. "Older infants and young chil-
dren may metabolize pesticides more excten-
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sively and eliminate
them more rapidly
than adults," says
the report.
Some scientists,
such as Jerry Taylor,
director of natural
resource studies at
the Cato Institute,
disagree. In an edi-
torial in the New
York Times, Taylor
cited studies by
EPA that found of
86,000 food sam-
ples, 81% contain-
ed no pesticide res-
idues. Taylor also
questioned the practice of basing conclu-
sions on animal tests. "Given that animal
laboratory tests have found halfofall nat-
ural chemical compounds to be carcino-
genic, . . . one must question why NRC or
the federal government continues to rely
on a practice that is based on . .. assump-
tions," stated Taylor.
Nevertheless, federal agencies and the
Clinton administration were quick to react
to the NAS report. Just before the report
was released, three federal agencies an-
nounced that they would work together to
reduce the use of pesticides. The White
House issued a statement emphasizing its
commitment "to reducing the risks to peo-
ple and the environment that are associat-
ed with pesticides."
Senator Patrick J. Leahy (D-Vermont),
head of the Agriculture Committee, said
the Clinton administration was ready to
reverse the policy ofrecent decades and try
to reduce the amount ofpesticides used by
farmers. Senator Leahy said that because of
the president's support, Congress may pass
a bill within the next year requiring alter-
native means ofpest control such as using
beneficial insects or enriching the soil.
The two pesticide bills in Congress,
one offered by Democrats and one by
Republicans, both would require EPA to
calculate risks and permit pesticides on the
market only if they pose a negligible risk.
The Democratic bill, authored by Senator
Edward Kennedy and Congressman Henry
Waxman, defines "negligible risk" as caus-
ing no more than one cancer or other
harmful effect per million people during a
lifetime of exposure. The Republican bill
asks EPA to weigh the economic benefit of
a pesticide against its health risks.
The government now considers the
amount of pesticide an "average" person
might ingest. The $1.1 million NAS
report, which was requested by Congress
five years ago and was three years overdue,
points out that risk calculations do not
consider pesticides from sources other than
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Starting young. Infant intake of pesticides on raw agricultural commodities far exceeds the national average.
food, such as drinking water and treatment
of lawns and golf courses. "Pesticides
applied in legal amounts on the farm, and
present in legal amounts on food, can still
lead to unsafe amounts," said Philip
Landrigan, chair of the committee that
wrote the report.
To improve understanding ofhow pes-
ticides affect children, NAS urged federal
regulators to use immature animals to test
toxicity, conduct food consumption sur-
veys for children, increase sampling ofpes-
ticides in foods consumed by children, and
consider all sources of exposure to pesti-
cides.
Underwater Developments
Scientists will pump liquid oxygen to the
bottom of Onondaga Lake in Syracuse,
New York, to determine how mercury and
other toxic chemicals are released from sed-
iments.
An estimated 165,00 pounds of mer-
cury was discharged into the lake byAllied
Chemical between 1946 and 1970. Some 7
million cubic yards ofsediments in Onon-
daga Lake are now contaminated with
mercury. Fishing was banned in the lake
from 1970 to 1986, and the New York
Health Department still warns people not
to eat fish caught in the five-mile-long lake
or its tributaries.
Scientists will construct two corrals in
the lake: one corral will have oxygen added
every other day; no oxygen will be added to
the second one. Water, fish, and plants will
not enter the corrals during the experiment.
Crews have started constructing an elaborate
pumping station to bring oxygen to the
lake's deepest point, about 60 feet below the
surface. Researchers will record changes in
water chemistry by sampling water from a
25-foot wide plastic tube extending from the
surface to thebottom ofthelake.
"We're really looking more at the water
chemistry than anything else," said Chandler
Rowell, staffscientistforthe OnondagaLake
Management Con-
ference. "It's basi-
cally to see if by
adding oxygen to
the lake, you'll get
any contamination
from the sedi-
ments."
Scientists have
theorized that a
lack of oxygen at
the bottom oflakes
plays a role in
contamination, al-
though they differ
on whether the ef-
fect of oxygen is
positive ornegative.
"Half the literature says mercury is
released when there's no oxygen," said Jay
Babin, a Canadian scientist involved in the
experiment. "The other half says it hap-
pens when there is oxygen.
The experiment will cost about
$200,000 and is being paid for by a con-
gressionally established panel to devise and
coordinate cleanup of the lake, which is
one of the nation's most polluted. The
experiment will continue through October.
On the Carpet
The stalemate between consumers who
contend that their carpet is making them
sick and an industry which has long denied
any evidence ofcarpet culpability may soon
be over. In a hearingJune 11, the Georgia-
based Carpet and Rug Industry (CRI) told
the House Government Operations Sub-
committee on Environment, Energy and
Natural Resources that it would fund com-
prehensive health research on carpet chemi-
cals, including volatile organic chemicals,
and consider using labels to inform con-
sumers ofpotential health effects.
EPA sources say the industry pledge
defused a lot of the controversy that arose
from toxicology tests conducted last Oc-
tober by Anderson Laboratories, Inc. of
Dedham, Massachusetts. Results of those
tests purported to demonstrate that fumes
from ordinary carpet can kill mice and may
cause adverse health effects in humans.
However, both EPA and CRI attempts to
replicate the tests failed to produce the
same results, and questions about differ-
ences in protocols have been raised.
These tests were not the only impetus
for the industry pledge. In 1991, 27 state
attorney generals petitioned the Consumer
Product Safety Commission to require that
information labels be affixed to carpet
products and that informational brochures
be distributed at the point ofsale. Industry
has now indicated it would consider volun-
tarily taking such action.
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